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SECTION 16473 
HOSPITAL ISOLATION EQUIPMENT 


PART 1 GENERAL 


1.01 


1.02 


1.03 


1.04 


1.05 


1.06 


1.07 


1.08 


SCOPE 

A. The Contractor shall furnish and install hospital isolation equipment as specified and as 
shown on the contract drawings. 

RELATED SECTIONS 

A. Section 16475 — Circuit Breakers and Fusible Switches 


REFERENCES 


SUBMITTALS — FOR REVIEW/APPROVAL 


A. The following information shall be submitted to the Engineer: 
1. Breaker layout drawing with dimentions indicated and nameplate designation 
2. Component list 
3. Conduit entry/exit locations 
4. Assembly ratings including: 
a. Short-circuit rating 
b. Voltage 
c. Continuous current 
5. Cable terminal sizes 
6. Product data sheets. 
B. Where applicable the following additional information shall be submitted to the Engineer: 
1. Key interlock scheme drawing and sequence of operations. 


SUBMITTALS — FOR CONSTRUCTION 


A. The following information shall be submitted for record purposes: 
1. Final as-built drawings and information for items listed in paragraph 1.04 
2. Installation information 
3. Seismic certification and equipment anchorage details. 


B. The final (as-built) drawings shall include the same drawings as the construction drawings 
and shall incorporate all changes made during the manufacturing process. 


QUALIFICATIONS 


REGULATORY REQUIREMENTS 
A. The hospital isolation equipment shall be UL labeled. 


DELIVERY, STORAGE AND HANDLING 
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A. Equipment shall be handled and stored in accordance with manufacturer’s instructions. One 
(1) copy of these instructions shall be included with the equipment at time of shipment. 


1.09 OPERATION AND MAINTENANCE MANUALS 


A. Equipment operation and maintenance manuals shall be provided with each assembly 
shipped and shall include instruction leaflets, instruction bulletins and renewal parts lists 
where applicable, for the complete assembly and each major component. 


PART 2 PRODUCTS 


2.01 MANUFACTURERS 
A. Cutler-Hammer 
B. 
CG. 


The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


2.02 ISOLATED POWER CENTERS AND PANELS 


A. Furnish and install isolated power centers and panels in the locations shown on the 
drawings. The isolated power centers and panels shall be UL listed and labeled as an 
assembly and shall be Cutler-Hammer type IPC or IPP. The isolated power centers shall 
consist of a backbox, front trim, isolation transformer, primary and secondary circuit 
breakers, line isolation monitor, and reference ground bus. The isolated power center shall 
contain power receptacles and ground jacks as well as all components listed above. 


B. Backbox 


1. The backbox shall be recessed- or surface-mounted as required, and shall be fabricated 
from 14 GA galvanized steel. Surface-mounted enclosures shall be furnished with a gray 
coat of baked enamel. 


C. Front Trim 


1. The front trim shall be fabricated from 14 GA #804 stainless stell, with #4 brushed finish. 
The circuit breaker section shall be accessible from a door, with hidden hinges, that is 
flush with the front trim. The door shall contain a keyed flush lock that can be opened 
without key when unlocked; all isolated power centers shall be keyed alike. The front trim 
shall contain a cutout for the Line Isolation Monitor (LIM) which shall remain visible at all 
times. The front trim for recessed units shall extend 1-inch on all sides beyond the 
perimeter of the backbox. For surface-mounted units the front trim shall exactly match 
the dimensions of the enclosure. The front trim shall be attached to the backbox by a 
minimum of eight (8) #10-32 x 1-inch stainless steel screws and finishing washers. 


D. Isolation Transformer 


“s Note to Spec. Writer — Insert data in blanks 
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1. The isolation transformer shall be “[single-phase] [three-phase], 50 or 60 Hz with 
primary and secondary voltages as indicated on the drawings. The transformer shall be 
manufactured using Class H-rated insulation. It shall have an electrostatic shield between 
the primary and secondary windings that shall be grounded to the enclosure. The 
transformer core shall be a stacked design, securely clamped and bolted. Core and coil 
shall be vacuum impregnated, with a final wrap of insulating material. The core and coils 
shall be isolated from the enclosure by means of hard neoprene spring rubber material. 
Total leakage current to ground from transformer secondary winding shall be in 
compliance with UL 1047, Tables 30.1 and 30.2. Transformer shall be UL listed, or 
recognized as a component, for the voltages, amperage, and kVA rating required. 


E. Line Isolation Monitor (LIM) 


1. The line isolation monitor shall be a solid-state modular assembly utilizing the dynamic 
principle of constantly monitoring the impedance between each circuit conductor and 
ground and shall provide visual and audible indications from a first fault condition. The LIM 
shall be capable of detecting all combinations of capacitive and resistive faults, including 
balanced, unbalanced and hybrid faults. The total hazard current shall be set at the 
factory to either 5 mA or 2 mA, and shall be field adjustable to either milliampere level. 
The LIM shall contain a continuous reading meter (analog or digital), an audible alarm 
device which shall sound in the event of a hazard condition and a visual indication of the 
system status. A green LED shall indicate “SAFE” status, a red LED shall indicate 
“HAZARD” status, and a red LED shall indicate the audible alarm feature is in the “MUTE” 
mode. A test switch shall be provided so hospital personnel can test the functions of the 
LIM. The meter, indicating lamps and test switch shall all be flush with the face of the LIM 
and shall be protected by a rugged Lexan front foil. The LIM shall contain overload 
protection with an automatic reset feature. The LIM shall be a *[Series IZ1490 (analog)] 
[121492 (digital)] and shall be UL listed, or recognized as a component. 


. Primary Circuit Breaker 


1. The primary circuit breaker shall be sized in accordance with NFPA 70-1996 (NEC), 
NFPA 99-1993, and UL 1047 standards, based on the transformer voltage and kVA rating 
as shown on the contract documents, and shall be full size, thermal magnetic type, 
mimimum 10 kAIC. 


. Secondary Branch Circuit Breakers 


1. The secondary branch circuit breakers shall comply in size and quantity with NFPA 70- 
1996 (NEC), NFPA 99-1993, and UL 1047 standards. Branch breakers shall be full size, 
thermal magnetic type, minimum 10 kAIC and provided in quantities as shown on the 
contract documents. 


. Reference Ground Bus 


1. The reference ground bus shall contain a minimum of one (1) #4-2/0 main lug and 
nineteen (19) #14-4 grounding lugs. 


Power Receptacles 


1. Power receptacles shall be provided for isolated power centers as shown on the contract 
drawings. The power receptacles shall be Hospital Grade, UL listed or recognized, in 
either straight-blade, single or duplex and twist-to-lock style. Provide quantity in 
accordance with contract drawings. 


* Note to Spec. Writer — Select one 
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Ground Jacks 

1. Ground jacks shall be provided for isolated power centers as shown on the contract 
drawings. The ground jacks shall be Hospital Grade UL listed or recognized. Provide 
quantity in accordance with the contract drawings. 


2.03 X-RAY AND LASER ISOLATED POWER CENTERS 


A. 


= 


Furnish and install x-ray and laser power centers in the locations shown on the drawings. 
The isolated power centers and panels shall be UL listed and labeled as an assembly. The x- 
ray power centers shall be Cutler-Hammer type XPC and the laser power centers shall be 
Cutler-Hammer type LPC. The power centers shall consist of a backbox, front trim, isolation 
transformer, primary and secondary circuit breakers, line isolation monitor, reference ground 
bus circuit contactors, circuit selector and programmable logic controller. 


Backbox 


1. The backbox shall be recessed- or surface-mounted as required, and shall be fabricated 
from 14 GA galvanized steel. Surface-mounted enclosures shall be furnished with a gray 
coat of baked enamel. 


Front Trim 


1. The front trim shall be fabricated from 14 GA #304 stainless steel, with #4 brushed finish. 
The circuit breaker section shall be accessible from a door, with hidden hinges, that is 
flush with the front trim. The door shall contain a keyed flush lock that can be opened 
without key when unlocked; all power centers shall be keyed alike. The front trim shall 
contain a cutout for the Line Isolation Monitor (LIM) which shall remain visible at all times. 
The front trim for recessed units shall extend 1-inch on all sides beyond the perimeter of 
the backbox. For surface-mounted units the front trim shall exactly match the dimensions 
of the enclosure. The front trim shall be attached to the backbox by a minimum of eight 
(8) #10-32 x 1-inch stainless steel screws and finishing washers. 


Isolation Transformer 


1. The isolation transformer shall be “[single-phase] [three-phase], 50 or 60 Hz with 
primary and secondary voltages as indicated on the drawings. The transformer shall be 
manufactured using Class H-rated insulation. It shall have an electrostatic shield between 
the primary and secondary windings that shall be grounded to the enclosure. The 
transformer core shall be a stacked design, securely clamped and bolted. Core and coil 
shall be vacuum impregnated, with a final wrap of insulating material. The core and coils 
shall be isolated from the enclosure by means of hard neoprene spring rubber material. 
Total leakage current to ground from transformer secondary winding shall be in 
compliance with UL 1047, Tables 30.1 and 30.2. Transformer shall be UL listed, or 
recognized as a component, for the voltages, amperage, and kVA rating required. 


Line Isolation Monitor (LIM) 


1. The line isolation monitor shall be a solid-state modular assembly utilizing the dynamic 
principle of constantly monitoring the impedance between each circuit conductor and 
ground and shall provide visual and audible indications from a first fault condition. The LIM 
shall be capable of detecting all combinations of capacitive and resistive faults, including 
balanced, unbalanced and hybrid faults. The total hazard current shall be set at the 
factory to either 5 mA or 2 mA, and shall be field adjustable to either milliampere level. 
The LIM shall contain a continuous reading meter (analog or digital), an audible alarm 


* Note to Spec. Writer — Select one 
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device which shall sound in the event of a hazard condition and a visual indication of the 
system status. A green LED shall indicate “SAFE” status, a red LED shall indicate 
“HAZARD” status, and a red LED shall indicate the audible alarm feature is in the “MUTE” 
mode. A test switch shall be provided so hospital personnel can test the functions of the 
LIM. The meter, indicating lamps and test switch shall all be flush with the face of the LIM 
and shall be protected by a rugged Lexan front foil. The LIM shall contain overload 
protection with an automatic reset feature. The LIM shall be a *[Series IZ1490 (analog)] 
[IZ1492 (digital)] and shall be UL listed, or recognized as a component. 


. Primary Circuit Breaker 


1. The primary circuit breaker shall be sized in accordance with NFPA 70-1996 (NEC), 
NFPA 99-1993, and UL 1047 standards, based on the transformer voltage and kVA rating 
as shown on the contract documents, and shall be full size, thermal magnetic type, 
mimimum 10 kAIC. 


. Secondary Branch Circuit Breakers 


1. The secondary branch circuit breakers shall comply in size and quantity with NFPA 70- 
1996 (NEC), NFPA 99-1993, and UL 1047 standards. Branch breakers shall be full size, 
thermal magnetic type, minimum 10 kAIC and provided in quantities as shown on the 
contract documents. 


. Reference Ground Bus 


1. The reference ground bus shall contain a minimum of one (1) #4-2/0 main lug and 
nineteen (19) #14-4 grounding lugs. 
Circuit Contactors 


1. Provide up to eight (8) circuit contactors that shall energize up to eight (8) XRM or LRM x- 
ray/laser receptacle modules. 


Circuit Selector 


1. Provide *[Bender Type MK2010 pushbutton selector with momentary contact 
pushbuttons and built-in LEDs mounted on the circuit breaker deadfront and/or Isotrol 
Type RCS Remote Control Station] [Door switch (magnetic type UL listed) or lsotrol Type 
XRM/LRM x-ray/laser receptacle module]. 


2. A Programmable Logic Controller (PLC) shall control power to the modules. 


. Programmable Logic Controller (PLC) 


1. The PLC shall provide up to 32 I/O ports and shall have the ability to store the I/O 
configurations in case of a power failure. By the time the power comes back, the I/O 
ports shall return to their previous state. For x-ray applications the program stored inside 
the EEPROM of the PLC shall allow only one circuit to be energized at any given time. 


2.04 SURGICAL FACILITY CENTER 


A. Furnish and install surgical facility centers in the locations shown on the drawings. The 


surgical facility centers shall be UL listed and labeled as an assembly and shall be Cutler- 
Hammer type SFC. The surgical facility centers shall consist of a backbox, front trim, 
isolation transformer, primary and secondary circuit breakers, line isolation monitor, 
reference ground bus, power receptacles, ground jacks, dual x-ray film illuminator, digital 
clock and elapsed timer, and am/fm stereo cassette and/or CD player. 


* Note to Spec. Writer — Select one 
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B. Backbox 
1. The backbox shall be recessed- or surface-mounted as required, and shall be fabricated 
from 14 GA galvanized steel. Surface-mounted enclosures shall be furnished with a gray 
coat of baked enamel. 
C. Front Trim 


1. 


The front trim shall be fabricated from 14 GA #304 stainless steel, with #4 brushed finish. 
The circuit breaker section shall be accessible from a door, with hidden hinges, that is 
flush with the front trim. The door shall contain a keyed flush lock that can be opened 
without key when unlocked; all power centers shall be keyed alike. The front trim shall 
contain a cutout for the Line Isolation Monitor (LIM) which shall remain visible at all times. 
The front trim for recessed units shall extend 1-inch on all sides beyond the perimeter of 
the backbox. For surface-mounted units the front trim shall exactly match the dimensions 
of the enclosure. The front trim shall be attached to the backbox by a minimum of eight 
(8) #10-32 x 1-inch stainless steel screws and finishing washers. 


D. Isolation Transformer 


1. 


The isolation transformer shall be *[single-phase] [three-phase], 50 or 60 Hz with 
primary and secondary voltages as indicated on the drawings. The transformer shall be 
manufactured using Class H-rated insulation. It shall have an electrostatic shield between 
the primary and secondary windings that shall be grounded to the enclosure. The 
transformer core shall be a stacked design, securely clamped and bolted. Core and coil 
shall be vacuum impregnated, with a final wrap of insulating material. The core and coils 
shall be isolated from the enclosure by means of hard neoprene spring rubber material. 
Total leakage current to ground from transformer secondary winding shall be in 
compliance with UL 1047, Tables 30.1 and 30.2. Transformer shall be UL listed, or 
recognized as a component, for the voltages, amperage, and kVA rating required. 


E. Line Isolation Monitor (LIM) 


1. 


The line isolation monitor shall be a solid-state modular assembly utilizing the dynamic 
principle of constantly monitoring the impedance between each circuit conductor and 
ground and shall provide visual and audible indications from a first fault condition. The LIM 
shall b e capable of detecting all combinations of capacitive and resistive faults, including 
balanced, unbalanced and hybrid faults. The total hazard current shall be set at the 
factory to either 5 mA or 2 mA, and shall be field adjustable to either milliampere level. 
The LIM shall contain a continuous reading meter (analog or digital), an audible alarm 
device which shall sound in the event of a hazard condition and a visual indication of the 
system status. A green LED shall indicate “SAFE” status, a red LED shall indicate 
“HAZARD” status, and a red LED shall indicate the audible alarm feature is in the “MUTE” 
mode. A test switch shall be provided so hospital personnel can test the functions of the 
LIM. The meter, indicating lamps and test switch shall all be flush with the face of the LIM 
and shall be protected by a rugged Lexan front foil. The LIM shall contain overload 
protection with an automatic reset feature. The LIM shall be a *[Series IZ1490 (analog)] 
[IZ1492 (digital)] and shall be UL listed, or recognized as a component. 


F. Primary Circuit Breaker 


1. 


The primary circuit breaker shall be sized in accordance with NFPA 70-1996 (NEC), 
NFPA 99-1993, and UL 1047 standards, based on the transformer voltage and kVA rating 


= Note to Spec. Writer — Select one 
* Note to Spec. Writer — Select one 
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as shown on the contract documents, and shall be full size, thermal magnetic type, 
mimimum 10 kAIC. 


. Secondary Branch Circuit Breakers 


1. The secondary branch circuit breakers shall comply in size and quantity with NFPA 70- 
1996 (NEC), NFPA 99-1993, and UL 1047 standards. Branch breakers shall be full size, 
thermal magnetic type, minimum 10 kAIC and provided in quantities as shown on the 
contract documents. 


. Reference Ground Bus 


1. The reference ground bus shall contain a minimum of one (1) #4-2/0 main lug and 
nineteen (19) #14-4 grounding lugs. 


Power Receptacles 


1. Power receptacles shall be provided for isolated power centers as shown on the contract 
drawings. The power receptacles shall be Hospital Grade, UL listed or recognized, in 
either straight-blade, single or duplex and twist-to-lock style. Provide quantity in 
accordance with contract drawings. 


Ground Jacks 


1. Ground jacks shall be provided for isolated power centers as shown on the contract 
drawings. The ground jacks shall be Hospital Grade UL listed or recognized. Provide 
quantity in accordance with the contract drawings. 


. Dual X-Ray Film Illuminator 


1. The dual x-ray film illuminator shall be a two-section general purpose hospital type with 
stainless steel trim. Each section shall be independently controlled by means of a two- 
pole panel-mounted switch. The illuminator shall be provided with low leakage ballasts. 


Digital Clock and Elapsed Timer 


1. A separate digital clock and elapsed timer shall be provided as a part of the surgical 
facility center. The digital display for both the clock and elapsed timer shall consist of four 
2.5-inch high ultra-bright digits. The elapsed timer shall be actuated from a Code Blue 
signal or the remote control mounted on the front trim. The digital clock and elapsed timer 
shall be Bender ZT1491 with a Bender Model MK1450 remote control. 


. AM/FM Stereo Cassette and/or CD Player 


1. The unit shall be modular and consist of a high quality cassette tape and/or CD player. 
Two 6-inch high quality speakers shall be proviced on the front trim for the stereo 
system. 


EXECUTION 


FACTOR TESTING 


A. The following standard factory tests shall be performed on the equipment provided under this 


section. All tests shall be in accordance with the latest version of NEMA and UL standards. 


INSTALLATION 


A. The Contractors shall install all equipment per the manufacturer’s recommendations and the 


contract drawings. 
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